Dragon fruit is one of the fruits cultivated in the tropics. The fruit flesh of the dragon fruit has been widely consumed, and the fruit peel of the dragon fruit has also been extensively utilized. But the leaves of the dragon fruit have not been utilized and tend to be waste in agriculture. This study aims to utilize waste dragon fruit leaves with the test of antioxidant activity and the determination of total phenolic of red dragon fruit leaves extract and white dragon fruit leaves extract by spectrophotometric method. Methods performed for antioxidant activity test by 1,1-diphenyl-2-picrylhydrazyl (DPPH) with ascorbic acid as the comparator and total phenolic determination by FolinCiocalteu (FC) with gallic acid as the comparator. Measurements were done with a spectrophotometer. Antioxidant activity test results of red dragon fruit leaves extract and white dragon fruit leaves extract obtained scavenging concentration 50% (SC50) 135.00 µg/mL and 142.47 µg/mL. Total phenolic determination results of red dragon fruit leaves extract and white dragon fruit leaves extract obtained value 756.75 mg/g and 707.07 mg/g. Both red dragon fruit leaves extract and white dragon fruit leaves extract to have moderate antioxidant activity.
INTRODUCTION
Dragon fruit or Pitaya is a plant that grows in the tropics, belongs to Cactaceae family and Hylocereus genus 1 . Indonesia is a tropical country with the cultivation of two types of dragon fruit, namely white dragon fruit Hylocereus polyrhizus with characteristics red peel & red flesh and Hylocereus undatus with characteristic red peel and white flesh. Differences between two types of dragon fruit are found in the flesh, so Hylocereus polyrhizus often referred to as red dragon fruit and Hylocereus undatus often referred to as white dragon fruit 2 . Figure-1 shows the different flesh color between red dragon fruit and white dragon fruit. The dragon fruit flesh has several activities as an antioxidant 3, 4 , anticancer 5 , antidiabetic 6, 7 , antihypercholesterolemic 8 , and hepatoprotective. 9 The dragon fruit peel has several activities as an antioxidant 3 , and antibacterial. 10, 11 High nutritional contents of the dragon fruit cause the dragon fruit to be consumed. Nutritional contents of dragon fruit were the carbohydrate, protein, fat, crude fiber, ascorbic acid 12 . Dragon fruit leaves are agricultural waste products. In this study, the researchers will do antioxidant activity test and total phenolic determination of dragon fruit leaves. It is expected that dragon fruit leaves have good antioxidant activity and high total phenolics so that the agricultural waste can be utilized optimally and has a high selling value.
EXPERIMENTAL Tools and Materials
The tools used in this research were cutter (Deli), drying cabinet (Alumex), blender (Philips), balance (Sartorius), analytical balance (Sartorius), filter paper (Whatman), dropper (Iwaki), evaporating dish (Iwaki), maceration vessel (Iwaki), beaker glass (Iwaki), measuring glass (Iwaki), volumetric flask (Iwaki), test tube (Iwaki), hot plate stirrer (Thermo), water bath (Memmert), incubator (Memmert), rotary evaporator (Buchi), thermometer (Lutron), test sieve 10 (Retsch), stopwatch (Casio), spectrophotometer (Shimadzu). The materials used in this research were white dragon fruit leaves, red dragon fruit leaves, distilled water (Brataco), methanol (E-Merck), sodium hydroxide (E-Merck), mercuric chloride (E-Merck), potassium iodide (E-Merck), tartaric acid (E-Merck), iodine (E-Merck), ammonia (E-Merck), amyl alcohol (EMerck), diethyl ether (E-Merck), acetic acid anhydride (E-Merck), sulfuric acid (E-Merck), hydrochloric acid (E-Merck), iron (III) chloride (E-Merck), lead (II) acetate (E-Merck), isopropanol (E-Merck), chloroform (E-Merck), ethanol (E-Merck), alpha naphtol (E-Merck), gallic acid (Sigma Aldrich), ascorbic acid (Sigma Aldrich), Folin-Ciocalteu (E-Merck), 2,2-Diphenyl-1-Picrylhydrazyl (Sigma Aldrich).
Preparation of DPPH Stock Solution 0.5 mM 10 mg of DPPH (molecular weight 394.32) was weighed, inserted into a 50.0 mL volumetric flask, added 30.0 mL methanol, shaken until dissolved, diluted with methanol to the marked line, and shaken homogeneously (obtained DPPH stock solution with concentration 0.5 mM or 200 µg/mL).
Preparation of Gallic Acid Stock Solution 1000 µg/mL 10 mg of gallic acid was weighed, inserted into a 10.0 mL volumetric flask, added 6.0 mL methanol, shaken until dissolved, diluted with methanol to the marked line, and shaken homogeneously (obtained gallic acid stock solution with concentration 1000 µg/mL). 
Preparation of Sodium

Preparation of Extract
This research uses red dragon fruit leaves, white dragon fruit leaves as the samples obtained from Gundaling, Berastagi, Karo, Sumatera Utara, 22152, Indonesia. Samples were sorted, washed, drained, cut, dried, powdered, and sieved. The extraction process was based on a modification of Malik and Ahmad 13 maceration method. One kilogram of dried leaves powder was weighed, inserted into a maceration vessel, added 10 L methanol, stirred daily for 5 days (5 × 24 hours), and filtered the mixture. The residue was added 5 L methanol, stirred daily for 3 days (3 × 24 hours), and filtered the mixture. The aqueous extract was evaporated with a rotary evaporator until a viscous extract was obtained. The extracts obtained were tested for phytochemical content of alkaloids, flavonoids, tannins, saponins, glycosides, steroids, and terpenoids 13 .
Determination of DPPH Maximum Wavelength and Operating Time 2.5 mL of DPPH stock solution was taken, inserted into a 25.0 mL volumetric, diluted with methanol to the marked line, and shaken homogeneously (obtained solution with DPPH concentration 20 µg/mL). The solution absorbance was measured at a wavelength of 400 nm -800 nm, and obtained the maximum wavelength. Subsequently, the solution was measured at maximum wavelength every 1 minute, observed the time required for the solution to produce a stable absorbance, and obtained the operating time.
Test of Antioxidant Activity
Test of antioxidant activity was based on a modification of Desmiaty et al. 14 research method. The procedure is divided into a procedure for positive control, the procedure for positive control, and procedure for sample 14 . Procedure for Negative Control: 5.0 mL of DPPH stock solution was taken, inserted into a 25 mL volumetric flask, diluted with methanol to the marked line, and shaken homogeneously (obtained solution with DPPH concentration 40 µg/mL). The solution was left until the operating time, measured the absorbance at a maximum wavelength, and obtained the absorbance. Procedure for Positive Control: 12.5 mg of ascorbic acid was weighed, inserted into a 100.0 mL volumetric flask, added 60.0 mL methanol, shaken until dissolved, diluted with methanol to the marked line, and shaken homogeneously (obtained an ascorbic acid stock solution with concentration 125 µg/mL). 1.0 mL, 2.0 mL, 3.0 mL, 4.0 mL, and 5.0 mL of ascorbic acid stock solution was taken, inserted into a separate 25.0 mL volumetric, added 5.0 mL DPPH stock Solution, diluted with methanol to the marked line, and shaken homogeneously (obtained solution with DPPH concentration 40 µg/mL and ascorbic acid concentration 5 µg/mL, 10 µg/mL, 15 µg/mL, 20 µg/mL, and 25 µg/mL). Each solution was left until the operating time, measured the absorbance at a maximum wavelength, and obtained the absorbance. Procedure for Sample: 125 mg of the extract was weighed, inserted into a 100.0 mL volumetric flask, added 60.0 mL methanol, shaken until dissolved, diluted with methanol to the marked line, and shaken homogeneously (obtained extract stock solution with concentration 1250 µg/mL). 1.0 mL, 2.0 mL, 3.0 mL, 4.0 mL, and 5.0 mL of extract stock solution was taken, inserted into a separate 25.0 mL volumetric, added 5.0 mL DPPH stock solution, diluted with methanol to the marked line, and shaken homogeneously (obtained solution with DPPH concentration 40 µg/mL and extract concentration 50 µg/mL, 100 µg/mL, 150 µg/mL, 200 µg/mL, and 250 µg/mL). Each solution was left until the operating time, measured the absorbance at a maximum wavelength, and obtained the absorbance. The absorbance of negative control, positive control, and samples obtained, then performed calculations of free radical scavenging activity by subtraction of control absorbance with treatment absorbance, and division with treatment absorbance. The result, followed by calculation of the regression equation (y = ax + b) with sample concentration (µg/ml) as the axis (x) and free radical scavenging activity (%) as the ordinate (y). Ended with the calculation of SC50 value (Scavenging Concentration 50%), the value describes the concentration of compounds that can scavenge of 50% free radical. Each concentration of each treatment was replicated 6 times.
Determination of Gallic Acid with FC Maximum Wavelength and Operating Time 0.4 mL of the gallic acid stock solution was taken, inserted into a 10.0 mL volumetric, diluted with methanol to the marked line, and shaken homogeneously (obtained gallic acid solution with concentration 40 µg/mL). 0.5 mL of gallic acid solution was taken, inserted into a 10.0 mL volumetric flask, added 7.5 mL water, added 0.5 mL of FC solution, homogenized with vortex for 1 min, diluted with sodium carbonate solution to the marked line, and shaken homogeneously. The solution absorbance was measured at a wavelength of 400 nm -800 nm, and obtained the maximum wavelength. Subsequently, the solution was measured at maximum wavelength every 1 minute, observed the time required for the solution to produce a stable absorbance, and obtained the operating time.
Determination of Total Phenolic
Determination of total phenolic was based on a modification of Agbo et al. 15 research method. The procedure is divided into a procedure for regression equation and procedure for sample 15 . Procedure for Regression Equation: 0.2 mL, 0.3 mL, 0.4 mL, 0.5 mL, 0.6 mL, 0.7 mL, and 0.8 mL of gallic acid stock solution was taken, inserted into a 10.0 mL volumetric, diluted with methanol to the PHENOLIC DETERMINATION OF DRAGON FRUIT LEAVES Nerdy Nerdy and Kesaktian Manurung marked line, and shaken homogeneously (obtained solution with gallic acid concentration 20 µg/mL, 30 µg/mL, 40 µg/mL, 50 µg/mL, 60 µg/mL, 70 µg/mL, and 80 µg/mL). 0.5 mL of each gallic acid solution was taken, inserted into a 10.0 mL volumetric flask, added 7.5 mL water, added 0.5 mL of FC solution, homogenized with vortex for 1 min, diluted with sodium carbonate solution to the marked line, and shaken homogeneously. Each solution was left until the operating time, measured the absorbance at a maximum wavelength, and obtained the absorbance. The result, followed by calculation of the regression equation (y = ax + b) with sample concentration (µg/ml) as the axis (x) and free absorbance (AU) as the ordinate (y). Each concentration was replicated 6 times. Procedure for Sample: 10 mg of the extract was weighed, inserted into a 10.0 mL volumetric flask, added 6.0 mL methanol, shaken until dissolved, diluted with methanol to the marked line, and shaken homogeneously (obtained extract stock solution with concentration 1000 µg/mL). 0.5 mL of extract stock solution was taken, inserted into a 10.0 mL volumetric, diluted with methanol to the marked line, and shaken homogeneously (obtained solution with extract concentration 50 µg/mL). 0.5 mL of extract solution was taken, inserted into a 10.0 mL volumetric flask, added 7.5 mL water, added 0.5 mL of FC solution, homogenized with vortex for 1 min, diluted with sodium carbonate solution to the marked line, and shaken homogeneously. The solution was left until the operating time, measured the absorbance at a maximum wavelength, and obtained the absorbance. The phenol concentration in the sample was calculated from the regression equation and the content of the phenol compound followed by calculations expressed as mg of gallic acid in g of sample. Each treatment was replicated 6 times. Phytochemical content in red dragon fruit leaves extract similar to white dragon fruit leaves extract. Both extracts contain all types of phytochemical content. Both of the extract contains the phenolic compound. The presence of a phenolic compound in the extract was indicated by the antioxidant activity of the extract 16 . The phytochemical compounds of alkaloids, flavonoids, tannins, saponins, glycosides, steroids, and terpenoids are in the simple form or complex form of phenolic compound 17 .
RESULTS AND DISCUSSION
DPPH Maximum Wavelength and Operating Time
Antioxidant activity test by DPPH method is fast and uncomplicated, it requires only an ultraviolet-visible spectrophotometer to perform the analysis, which explains its widespread use in screening antioxidant activity 18 . Antioxidant activity test by DPPH method is done by measurement using spectrophotometer which begins with the determination of maximum wavelength. Maximum wavelength obtained from DPPH solution was 515 nm. This result also corresponds to the literature that states the maximum wavelength for DPPH solution is 515 nm 19 . For colored solutions, the operating times are measured to determine the exact measurement time (providing stable absorbance). The result of the determination of operating time obtained that the exact measurement time is 28 minutes to 33 minutes. This result is also in accordance with the antioxidant activity test by DPPH method with about 30 minutes solution left in dark container before the measurement 20 .
Determination of Antioxidant Activity
Test of antioxidant activity from red dragon fruit leaves extract and white dragon fruit leaves extract by DPPH method. Data of antioxidant activity test of ascorbic acid, red dragon fruit leaves extract, and white dragon fruit leaves extract can be seen in Table- The regression line plotted between concentration and scavenging activity obtained linear line. Regression equation obtained for ascorbic acid, red dragon fruit leaves extract, and white dragon fruit leaves extract y = 0.03331 x -0.00007, y = 0.00371 x -0.00084, and y = 0.00348 x + 0.00421. The determination coefficient (R 2 ) obtained for ascorbic acid, red dragon fruit leaves extract, and white dragon fruit leaves extract were 0.99999, 0.99999, and 0.99972. The correlation coefficient (R) obtained for ascorbic acid, red dragon fruit leaves extract, and white dragon fruit leaves extract were 0.99999, 0.99999, and 0.99986. Good correlation coefficient shows the correlation between concentration and scavenging activity. The higher the concentration the stronger the free radical scavenging activity. The determination coefficient (R 2 ) and correlation coefficient (R) obtained meets the requirements of not less than 0.997 and not less than 0.998 21 . The higher the concentration of compound or extract to scavenging the free radical, the lower the absorbance obtained from the measurement by spectrophotometric method 22 . To find out the value of SC50 concentration (the x-axis), substituted 50% (0.5) to the free radical scavenging activity (the y ordinate). The value of the concentration (x) obtained was SC50 for ascorbic acid, red dragon fruit leaves extract, and white dragon fruit leaves extract was 15.01 µg/mL, 135.00 µg/mL, and 142.47 µg/mL. According to literature SC50 less than 50 µg/mL indicate highly active, 51 µg/mL -100 µg/mL indicate active, 101 µg/mL -250 µg/mL indicate moderate, 251 µg/mL -500 µg/mL weak, and more than 500 µg/mL indicate inactive 23 . These results indicate that red dragon fruit leaves extract and white dragon fruit leaves extract to have moderate antioxidant activity, while ascorbic acid has highly active antioxidant activity. From this result, it is also known that the antioxidant activity of red dragon fruit leaves extract is higher than white dragon fruit leaves extract. The smaller value of SC50 will cause the higher antioxidant activity of a compound 24 . The higher antioxidant activity of red dragon fruit leaves extract than white dragon fruit leaves extract may be due to the more phenolic compound in red dragon fruit leaves extract than white dragon fruit leaves extract. The higher phenolic compound in the extract, then the higher antioxidant activity 25 . So the examination continues with the determination of total phenolics.
Determination of Total Phenolic with FC Maximum Wavelength and Operating Time
Total phenolic determination by the FC method is simple, it requires only an ultraviolet-visible spectrophotometer to perform the analysis, which explains its widespread use in screening total phenolic 26 . Total phenolic determination by FC method is done by measurement using spectrophotometer which begins with the determination of maximum wavelength. The standard compound used to represent phenolic compound was gallic acid 27 . Absorption curve of gallic acid as the phenolic compound with FC solution (blue color with phenolic compound concentration 40 µg/mL) obtained from visible spectrophotometric measurement can be seen in Fig.-6 . Maximum wavelength obtained from a phenolic compound with FC solution was 765 nm. This result also corresponds to the literature that states the maximum wavelength for a phenolic compound with FC solution adalah 765 nm 28 . For colored solutions, the operating times are measured to determine the exact measurement time (providing stable absorbance). The result of the determination of operating time obtained that the exact measurement time is 33 minutes to 38 minutes. This result is also in accordance 29 . 21 . Data of total phenolic determination of red dragon fruit leaves extract and white dragon fruit leaves extract can be seen in Table- The phenolic compound contained in red dragon fruit leaves extract higher than red dragon fruit leaves extract. The total phenolic determination results for red dragon fruit leaves extract was 756.75 mg/g and for white dragon fruit leaves extract was 707.07 mg/g. These results are in line with the results of the antioxidant activity test. Phenolic compounds have been characterized in plants, fruits, and vegetables as the prime sources of natural antioxidants 30 . There is a correlation between the total phenolics and the antioxidant activity. The higher the phenolic compound contained in an extract will have higher antioxidant activity 31, 32 . 
Determination of Total Phenolic Content
CONCLUSION
Both red dragon fruit leaves extract and white dragon fruit leaves extract to have moderate antioxidant activity. The antioxidant activity of red dragon fruit leaves is higher than the antioxidant activity of white dragon fruit leaves. This is because the total phenolic in red dragon fruit leaves is higher than total phenolic in white dragon fruit leaves.
